around the globe (Goodrich, Seryodkin, Miquelle, & Bereznuk, 2011; Gurung, Smith, McDougal, Karki, & Barlow, 2008; Hussain, 2000; Inskip & Zimmermann, 2009; Kloskowski, 2011; Liu et al., 2011) .
Research on the mitigation of HWCs has progressed from wildlife management (Haule, Johnsen, & Maganga, 2002; Thapa, 2010; Woodroffe et al., 2005) to stakeholder analysis (Hemson, Maclennan, Mills, Johnson, & Macdonald, 2009) , including investigations of local attitudes (Hemson et al., 2009; Kansky & Knight, 2016; McLennan & Hill, 2012) , behaviors (Baruch-Mordo, Breck, & Broderick, 2009; Jacobs, Vaske, & Roemer, 2012; Madden, 2004) , underlying economic incentives (Liu et al., 2011) , and even complex conflicts among stakeholders (Madden & McQuinn, 2014) . It is evident that HWCs are embedded in complex ecological, social, economic, and political contexts (White et al., 2009; Young et al., 2005) , and research should therefore focus not only on the HWC itself but also on its background and dynamics. Systematic analyses of HWCs covering their occurrence, local responses, damages incurred, and compensation mechanisms are needed to inform the design of long-term conservation strategies, especially in areas where HWCs are incipient and where related management practices have been limited.
China is well-known for its rich biodiversity, but the country is facing a serious decline in its native species (Liu et al., 2003) . The national government has established numerous protected areas, representing more than 15% of Chinese territory (Ministry of Environmental Protection of the People's Republic of China 2015).
However, due to a large human population and intensifying encroachment on wildlands as well as the reduction in wild prey densities, HWC in China has escalated, and most incidences occur in or near nature reserves and poor and remote mountainous areas. Li (2011) reported that there were over 6,000 compensation cases for wildlife damages in China countrywide between the late 1990s and the end of 2010. Depredation events on humans, domestic livestock, and crops have resulted in significant financial losses (Cai et al., 2011) . In provinces with rich biodiversity resources, including Sichuan, Yunnan, and Guizhou, HWCs are widespread (Liu et al., 2011; Soh et al., 2014) . There is growing evidence that HWC is not only a conservation issue but also an issue of serious economic significance in China (Cai et al., 2011; Li, Zhang, & Liu, 2009 ). However, there is no systematic management scheme in China to address HWC, and the relevant compensation and legal institution are absent (He & Wu, 2010; Zhou et al., 2010) . A systematic investigation was undertaken in the paper by conducting a questionnaire survey on people living in the wildlife reserve to find out the extent of and reasons for human-wildlife conflict in order to realize the following purposes: (a) exploring the underlying mechanism of HWC and species responsible for HWC; (b) discussing complicated relationships between biodiversity conservation and HWC or wildlife damage, two contradictory issues in the reserve management; and (c) probing potential measures for mitigating wildlife damage and reconciling the relationship among biodiversity conservation, local livelihoods, and the reserve management. The Wolong Nature Reserve, a reserve famous for Giant Panda (Ailuropoda melanoleuca) conservation, was selected as a case-study site. The results from our analysis of HWCs at this local level could contribute to the development of national-level policy directives or natural resource conservation legislation.
F I G U R E 1
The Wolong Nature Reserve in China and the distribution of local croplands 2 | MATERIAL S AND ME THODS
| Study area
The Wolong Nature Reserve is the largest of China's 25 nature reserves established to protect the Giant Panda, which is a flagship species for biodiversity conservation in China. There are approximately 100 Giant Pandas that live within the reserve, which represents approximately 10% of the total Panda population in China. The reserve was established in 1963 with an area of 200 km 2 , and it was expanded to its current size of 2,000 km 2 in 1975 (Liu, Linderman, Ouyang, An, & Zhang, 2001; Liu, Ouyang, Tan, Yang, & Zhang, 1999 In the Wolong Nature Reserve, relationships between the local community and reserve management are complicated (Xu, Chen, Lu, & Fu, 2006) . The Giant Panda's suitable habitat has been degraded due to local human activities (Liu et al., 2001 (An, Lupi, Liu, Linderman, & Huang, 2002; Xu et al., 2006) . Researchers have devoted significant attention to the Grain for Green Program and its sustainability, land reconversion, and local enrollment (Chen et al., 2012; Chen, Lupi, He, Ouyang, & Liu, 2009; Xu, Chen, Lu, & Fu, 2007) , but less attention has been given to the ecological effects of the restoration programs.
| Data collection
We interviewed local people to ascertain the occurrence of wildlife damage and the species responsible for the damage (Liu et al., , 2011 . The method for this research was approved by institutional review board of Capital Normal University. In our study, a questionnaire was designed to collect relevant information about HWC in the study area. Pretesting was conducted to ensure that respondents could understand the information in the questionnaire, and then, we revised the questionnaire according to their reactions. It had been proved that local cropland damage was significantly related to the location of farmland not its acreage (Xu, Huan, & Kong, 2016) . Furtherly, local cropland was allotted to local people equally according to its quality on the village level, of which location was an important feature of quality since it determined accessibility and soil productivity of the cropland. Therefore, we determined the sample size according to local total household number and 20% of local households were planned to be covered in the interview. Since local households are distributed in six villages, the total sample size was also distributed to each village evenly, that is, 20% of household in each village was determined as sample size before interviewing. Then, participating households were selected from each administrative village in the way of convenience sampling, with households recruited based on their availability to participate until the required sample size was reached.
Only those who expressed oral consent were interviewed subsequently. Written consent was not obtained due to local predominantly illiterate population in the study area. Respondents were told the purpose and scope of the study, the agency behind it, and how the results would be used at the beginning of interview. Their personal information was recorded in the questionnaire separately but maintained anonymity during analysis and reporting. All the respondents were voluntary, and they could withdraw at any time according to their own will. In each family, one adult (>18 years old) was selected for the interview. Any adult who stated he/ she was familiar with human-wildlife conflict in his/her family or study area was selected as respondents. A total of 234 local fami- 
| Data analysis
Descriptive analysis in SPSS software is used to present quantitative characteristics of human-wildlife conflict in the study area. All 
| RE SULTS

| Sociodemographical characteristics of respondents
A total of 201 households were investigated successfully (Table 1) .
More male respondents were investigated than females. Majority of the respondents were above 30 years old, of which about 44% were aged between 31 and 50 and 53% were above 50 years old. As for education level, more respondents (64%) were educated to primary school or lower, only 8% of the respondents received education higher than senior school.
| Respondents experienced wildlife damage and reasons for HWC
A total of 68% (n = 136) of the respondents stated they suffered wildlife damage in 2016 (Table 2 ). More respondents in Wolong suffered wildlife damage than that in Gengda. In Wolong, 92% (n = 101) of respondents stated that they suffered wildlife damage, but in Gengda, about 39% (n = 35) of the respondents suffered the damage.
At the village level, Wolong Yicun suffered the most serious wildlife damage, and nearly 97.8% (n = 45) of the respondents stated they suffered wildlife damage. Also, nearly all respondents in Wolong Sancun (94.7%, n = 18) suffered wildlife damage. Respondents in Gengda Yicun suffered the least wildlife damage (20.9%, n = 9), followed by Gengda Sancun (40%, n = 10).
The respondents and government managers described what they perceived were the reasons for HWCs (Table 3 ). The most commonly mentioned reason was a substantial increase in the number of wild animals (n = 164). The second most commonly mentioned 
| Wildlife species causing damage
Although the Wolong Nature Reserve was well known for Giant
Panda conservation, it also provided habitat for many other species.
In the investigation in 2016, more than 13 wild species, comprising six orders and 11 families, were claimed by local people to be causing Table 4 ). The Giant Panda was considered problematic by only 1% (n = 2) of the respondents.
| Typical damages and losses
Crop losses were reported by most respondents as the most frequent and serious damage from HWC ( Figure 2 ). But more respondents in Wolong suffered damage and loss than that in Gengda (86.5% Various crops and livestock suffered damages to different extents. In the case of crops, almost all crops suffered damage, but plum, corn, and cabbage, which served as the local people's primary crops for income source and pig food, were scavenged most seriously by these wild species (Table 5) . Acreage of plum damaged by wildlife reached to 22.5 ha, and acreage of corn and cabbage damaged reached to 7.69 and 7.65 ha, respectively. With respect to livestock loss (Table 6 ), goat and yak, which was also main income source of local people, suffered the most damage because they were freeranging at grassland on the top of mountains. Pigs, the most universal livestock in the study area, received almost no damage because they are reared in pens. Respondents' varied choice disclosed their concerns about the dual characteristics of compensation types. Some respondents preferred cash compensation due to its flexibility and convenience, but some respondents rejected it due to its being restricted to government budgets; grain compensation was accepted by some respondents because they need not to buy grain using compensation cash and declined by some respondents because they worried about the quality of grain being compensated. Commercial insurance was approved by some respondents because they could deal with insurance agent directly instead of dealing with local government, but declined by some respondents because they thought insurance agency was not credible. most of them referred to actual field yield and market price of crops.
| Respondents
TA B L E 2 Number of respondents experiencing wildlife damage
| Respondents' current mitigation measures and their acceptance to potential mitigation measures
Almost all of the respondents (92%, n = 184) adopted one or more traditional methods to deter wildlife from their cropland. The remaining 8% (n = 17) did nothing to protect their crops because they had very little cropland, manpower, or material resources. Among the respondents using traditional methods, approximately 50% (n = 100) used field fencing. Although a board fence was the most common style of fencing used, some respondents reported that board fences required significant effort to maintain and were not effective because some animals could simply jump over or burrow under the fence. Additionally, a board fence was considered to have low durability. Forty-seven percent of the respondents guarded their cropland during the harvesting season. A shack was built near the field for guarding crops at night.
Human guarding was most effective against intruding wildlife, but required substantial manpower and time. Setting up a scarecrow was relatively simple, but its effectiveness decreased when animals became familiar with it. Twenty-two respondents (n = 44) often lit fires to scare off wildlife. Additional deterrent methods such as creating loud noise including by setting off firecrackers were also used by approximately 6.5% (n = 13) of the respondents.
Potential measures to mitigate the damage, including changing current crop types into crops unpalatable to wild animals, giving up crop planting, and transforming into nonagricultural activities, were provided to respondents and inquired their acceptance (Table 7) .
Results showed that 14% of the respondents approved changing current crop type into crops more profit but unpalatable to wild animals, such as Chinese herbal medicine. The remainder thought there was no suitable crop which can both substitute current crop and avoid wild animal damage, so refused to take the measure. Only 9% (n = 18) of the respondents were willing to give up crop planting. Nearly 70% (n = 140) declined the measure because they had no confidence in finding alternative income sources limited by their age, educational attainment, or technology. The remaining respondents (21%, n = 43) did not give any opinion. Comparatively, most respondents (56.2%) agreed to transform into nonagricultural activity. Especially, they held a high expectation for local tourism development and were interested in running hotel, restaurant, and shop of local products, etc.
| D ISCUSS I ON
| Escalating human-wildlife conflict and biodiversity conservation
The results showed that wildlife damage expanded from the re- One dissimilarity came from physical conditions. Wolong Town owned more forested land and rugged terrain that local people were hard to access; therefore, more wildlife, including Giant Panda, lived in Wolong than that in Gengda. This was also confirmed by Liu et al research that explored Wolong Town owned more suitable habitat for Giant Panda than Gengda (Liu et al., 2001) . The other dissimilarity came from local human disturbance and distribution.
Local people in Gengda distributed more widely due to local flat terrain, accordingly local disturbance increased and wildlife damage decreased. It follows that the more the biodiversity resource, the more the wildlife damage, which brought challenges for biodiversity conservation.
In addition, in the study area, increasing HWC has resulted from strict wild species conservation and environmental improvements associated with ecological restoration programs. For biodiversity conservation, local managers have implemented mandatory and severe measures to prohibit hunting and poaching by the local villagers. All of the tools that the villagers used for hunting, such as guns, traps, and snares, were confiscated and banned.
All wild animals, not the only Giant Panda, were protected from hunting. This measure has apparently helped the local wildlife populations to increase. The reforested land resulting from Grain for Green Program also broadened forest area and connected natural forest with local cropland like abridge. Thus, wildlife access to cropland became more frequent. Therefore, escalating wildlife damage appears to be an unintended consequence of biodiversity conservation and ecological restoration in the study area. The fact is different from other researches' results in the world, which attributed the persistence and escalation of HWC to shrinking natural habitats and resources for wildlife as humans increasingly encroach on wildlands, expanding human and livestock populations, and increased tourism (Goodrich et al., 2011; Harich, Treydte, Sauerborn, & Owusu, 2013; Hemson et al., 2009; Madden, 2008; Treves & Karanth, 2003) . Since HWC is rooted in human-wildlife interactions, it is logical that when one party retreats (i.e., humans), the other party (i.e., wildlife) enters. Thus, biodiversity conservation and ecosystem restoration can help to restore wildlife populations but then also lead to increased HWC (Thirgood & Redpath, 2008; Woodroffe et al., 2005) , as has been found elsewhere in China (Li et al., 2009; Liu et al., 2011) and in Ireland (O'Rourke, 2014) .
| Single compensation and varied species causing damage
Despite ubiquitous wildlife damage, local people rarely obtained appropriate compensation for their losses because compensation was only paid for damages caused by Giant Panda according to local management policy, while damages caused by other local wildlife were neglected. In the case of conservation status of wildlife causing the damage, some wildlives were also listed as conservation species. also to increase their level of tolerance of local wildlife and create a positive human attitude toward nature (Bulte & Rondeau, 2007; Fourli, 1999) . But compensation system in China only focuses on damages caused by certain endangered species, including tiger, bear, or elephant (Liu et al., 2011; Soh et al., 2014; Zhang & Wang, 2003) , rather than any consideration of actual losses incurred or human welfare. A human loss-based or human welfare-based evaluation of wildlife damage is urgently needed for HWC mediation in China.
| Mitigation measures
In terms of cropland protection, local people were beset with ineffective measures and unbearable investments of labor and 
| CON CLUS I ON S AND RECOMMENDATIONS
This systematic investigation of HWCs in the Wolong Nature
Reserve in China has found that incidences of wildlife damage have increased as a result of rigid biodiversity conservation measures and effective ecological restoration programs. The study therefore highlights a case of wildlife increasingly encroaching on a human-dominated space as opposed to humans encroaching on wildlife habitat. Local natural resource managers and national-level policies have focused on endangered wildlife and the damage these species incur, but have ignored the sizable increases in common wildlife and the subsequent effects on the local community. Endangered wildlife, common wildlife, and local communities coexist in an ecosystem and should therefore all be equally considered in a holistic approach to ecosystem management.
Regulations outlining compensation based on actual damages incurred rather than the species of wildlife causing the damage should be promptly established in the Wolong Nature Reserve and more broadly throughout China.
Natural resource managers should focus not only on biodiversity conservation and ecological rehabilitation but also on the potential consequences for human-wildlife interactions. Managers in the Wolong Nature Reserve were faced with protecting wild animals (including rare and near-extinct species) on the one hand and protecting local people and their croplands on the other. Our study results might be helpful for making local mitigation measures.
Firstly, financial compensation based on human loss should be taken as soon as possible. In addition, we advised that the amount of compensation should be based on market value or yield of crops which was more fair and easily accepted by local people. Secondly, Furtherly, it was also obvious that crops planted in remote cropland were mainly corn and potato which were appealing to wild boar, so was the livestock free-ranging on the mountains to carnivores. Thus, we need to strengthen the study of wildlife behavior and feeding habits so as to distinguish the landscape or habitat shared by local people and wildlife and establish spatial prevention measures. Planting of crops that are unpalatable to wild animals in remote area is also advisable for local people.
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